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IMPACT OF AN ANNEXED INFLUENZA CLINIC ON THE EFFICIENCY OF A 
PEDIATRIC EMERGENCY DEPARTMENT 
 
GRANT C. HALLOCK 
 
Boston University School of Medicine, 2014 
 
ABSTRACT 
 Influenza is a highly contagious respiratory virus that can cause very severe health 
complications in people, and can be especially dangerous for young children.  The peak 
influenza season occurs in the winter months with February usually being the month with 
the highest number of reported infections.  As the virus can cause serious illness, 
pediatric institutions during the winter months see a very large number of patients who 
have influenza or influenza related complications.  Pediatric Emergency Departments 
(ED) similarly see a dramatic increase in the number of patients who visit the ED during 
the winter influenza season.  Therefore, it is important that pediatric EDs develop ways to 
handle the increased patient population while still maintaining quality care to the rest of 
the ED.  Thus, a novel influenza clinic run entirely by non-ED Nurse Practitioners (NP) 
was implemented into the operations of the ED as an annexed clinic in February 2013 
during the winter influenza season.  The clinic was beneficial in improving the average 
quality measures of the ED against similar days without the influenza clinic, lowering the 
average length of stay (LOS) by 24 minutes (13% decrease) and lowering the left without 
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being seen rates (LWBS) by 1.35% (3 fewer patients on average).  In addition, using NPs 
instead of higher cost physicians dramatically lowered the cost of the clinic by nearly 
half.  While the influenza clinic was beneficial in lowering the average LOS and LWBS 
rates against similar days without the clinic the data did not reach statistical significance, 
perhaps due to the small amount of data available.  The results, despite the statistical 
insignificance, show a promising future in addition of an NP run influenza clinic to 
handle the increased patient population during the winter influenza season. 
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INTRODUCTION 
 
Influenza and Influenza in Pediatrics 
The influenza virus is a highly contagious respiratory illness caused by any 
number of influenza viral strains.  It has been implicated in very serious outcomes 
including death according to the Center for Disease Control and Prevention (CDC).  
While the illness can range from mild to severe, many dangerous complications can occur 
from infection including pneumonia.  Certain groups of individuals, such as those with 
preexisting health conditions, the elderly, and especially young children (younger than 
five, and especially younger than two) are at high risk to develop complications from the 
virus (CDC, 2013). As younger children are at a higher risk for influenza related health 
complications, its management is of great importance and a significant focus of research 
in pediatrics.  Influenza has remained a medically significant illness throughout recent 
years and is still one of the major causes of cases treated at various health centers, 
including pediatric health centers. (Mullooly J.P., et al 1982; Poehling K. A., et al 2013; 
Thompson W. W., 2004).   Studies performed by Thompson W. W., et al., in 2003, and in 
2004, indicate that influenza causes approximately 36,000 deaths and 200,000 
hospitalizations in the United States every year.   
Although deaths in young children are relatively rare, hospitalizations are not.  
According to the CDC influenza is more dangerous for young children than the common 
cold, and they estimates that approximately 20,000 children under the age of five years 
need to be hospitalized for complications arising from an infection. Similarly, in a 
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retrospective analysis of a pediatric emergency department (ED) in Madrid from 1996-
2003 investigators determined that because influenza is an important cause of 
hospitalizations in young children, effective preventative measures are important to lower 
the number of those who require hospitalization (Rojo, J. C., et al. 2006).  The 
seriousness of influenza demonstrates a clear need to examine how to better prepare and 
plan for times in which these cases are at a maximum (Scarfone R. J., et al 2011).  To this 
end, the American College of Emergency Physicians recommends that all hospitals, 
pediatric institutions included, should plan for and ensure that they have the capabilities 
to handle the greatly increased inpatient surge capacity that an influenza outbreak may 
cause (American College of Emergency Physicians, 2011). 
 
Quality Measures in the ED 
Efficient pediatric EDs demonstrate improved patient flow mirrored in quality 
measures such as the Length of Stay (LOS) and Left without Being Seen (LWBS) rates.  
These outcomes, in turn, reflect multiple factors that can be amended by operational 
strategies, such as changing procedures and policies within the ED to improve patient 
flow.  Studies also show that overcrowding and inability to acutely respond to large 
numbers of incoming cases contribute to poor patient flow through Children’s hospitals 
and emergency departments (Asplin, B. R., 2003; Derlet R., et al 2001; Fieldstone E. S., 
et al, 2010; Schull M. J., 2002).  A study conducted by Hobbs D., at el., 2000, showed 
that the most powerful factor effecting the LWBS rates for EDs is the number of patients 
that could be cared for in the primary ED.  Increasing the number of those we can be 
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cared for in a given interval might potentially lower the number of patients who leave 
without being seen.  In regard to ED LOS, an observational study performed by Forster 
A. J., et al. 2003 showed that increased hospital occupancy is strongly associated with ED 
length of stay of patients.  This indicates that methods to increase the bed availability of 
the ED might reduce ED overcrowding thereby decreasing the average LOS. 
Many studies indicate a correlation between LOS and LWBS rates.  In a study 
performed by Fernandes C. M., 1997, investigators demonstrated that implementing 
continuous quality improvement processes to lower the LOS of patients resulted in a 
significant decrease in the LWBS rates. To this end, understanding how to effectively 
handle a large volume of patients in the context of an influenza outbreak, when patient 
volumes dramatically increase, is an important aspect in managing an efficient ED. 
Past studies have shown a positive response to changing operational strategies 
within an ED to increase patient flow and improve quality outcomes.  In a recent study 
performed by Sharieff, G. Q., et al. 2013 at a San Diego ED, the addition of a new triage 
technique was highly successful. After the patient history, biographical data, and chief 
complaint of the patient were taken a “Quick Screen” was performed, comprising a five 
minute evaluation and potential triage to a hospital bed based on disease acuity.  The 
result was a dramatic decrease in the average LOS (shorter by nearly 2 hours) and time-
to-provider in the ED.  Their study demonstrates that the efficiency of an ED can be 
greatly improved by amending current strategies or adding new ones to existing daily 
operations.  Their study’s positive response to changing an ED’s operational strategy is a 
strong motivator to implement an effective emergency department annexed influenza 
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clinic wherein patients would be quickly assessed for signs of infection and moved to a 
separate area for quick and effective treatment and discharge.  During months with peak 
numbers of influenza cases, an efficient influenza clinic may be a powerful tool to 
improve the quality measures of an entire ED. 
 
Review of Influenza Clinics 
Richard Scarfone et. al., in 2011 demonstrated that one of the most important 
factors that needs to be addressed during an influenza pandemic is the surge capacity of a 
hospital, which is the ability to handle a large number of cases that may present at a 
given, relatively unpredictable, time.  The study showed that multifactorial changes could 
be made to increase the effectiveness of the hospital in dealing with a large number of 
influenza cases, some of which included reallocating areas within the hospital to serve 
certain functions, such as expanding the ED waiting area to the hospital lobby, etc.  The 
study found these changes to be successful in helping absorb the huge demands the H1N1 
Swine-origin influenza virus (SOIV) pandemic placed on their hospital.  While the study 
focused on the H1N1 SOIV pandemic and observed multidisciplinary aspects of the 
entire hospital, its findings help to direct the focus of the present research, which is to 
evaluate the impact of an influenza clinic on ED quality outcomes, LOS and LWBS rates. 
Much of the current literature on managing influenza focuses on pandemic events, 
such as H1N1 SOIV infections as it is the most recent pandemic influenza outbreak.   
They do not give a clear look at the yearly service demands imposed by varying influenza 
seasons and their impact on quality outcomes.  Consequently, for institutions that seek to 
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determine if the addition of an influenza clinic during heavy influenza seasons will have a 
beneficial impact on non-pandemic ED operations, little information exists to gauge 
implementation strategy or efficacy.  One recent study, performed by Hsin-I Shih et al., 
examined the impact that a rapid influenza clinic had on a Taiwanese hospital in 2009 
responding to an H1N1 SOIV outbreak.  They observed that their influenza clinic had a 
beneficial impact on the strain that the hospital and patients felt from the H1N1 SOIV 
pandemic in their location and that it actually lowered the average LOS.  They also 
observed that patients and families had a positive experience with implementation of the 
influenza clinic based on interviews (Shih H., et al., 2012).  Another recent study in the 
United States focusing on the H1N1 influenza pandemic, found that using a tiered surge 
response within the framework of the existing ED operation was effective in managing 
large volumes of low-acuity influenza patients (Charney, R. L., at al., 2012).  The tiered 
strategy involved quick assessment of influenza symptoms, and treating the patients with 
non-ED physicians and nurses in an annexed area of the pediatric ED.  Charney, R. L., at 
el., 2012 suggested that their tiered surge response design could be used to effectively 
handle large volumes of low-acuity patients in other EDs in the future.  It is studies such 
as these that focus our efforts on examining the impact an influenza clinic run by Nurse 
Practitioners (NP) on the overall quality measures of a local pediatric ED. 
 
Specific Aims/Objectives 
 Previous studies and epidemiological data have shown influenza to be a major 
pediatric health issue in the United States.  They have also shown that at times when the 
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number of cases increases dramatically, pediatric hospitals, and specifically pediatric 
EDs, must continually optimize their operations to keep up with the high demand while 
still maintaining good quality of care at reasonable cost.  Personnel costs account for the 
greatest overheads incurred for providing health services.  It costs less to retain the 
services of an NP than to do the same for a pediatrician or a pediatric emergency 
physician.  To date, however, little is known of the operational effectiveness of an NP 
operated, in-house influenza clinic for lowering the inherent strain imposed by an 
influenza season on quality outcomes of a pediatric ED.  Our goal is to study this very 
question at Rady Children’s Hospital, a standalone children’s hospital in San Diego.   
According to census data obtained from Rady Children’s Hospital ED, the 
number of patients visiting the ED has been generally increasing yearly by a relatively 
large amount.  For this reason the ED must constantly find ways to improve patient flow.  
Table 1 shows the combined census data dating back to the 2005 fiscal year’s census 
data. 
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Table 1. Total Patient Volumes by Fiscal Year. Total patient volumes are shown for 
each fiscal quarter as well as totals for that fiscal year, the change in patient volumes 
from the year previous, and the percentage increase.  The first fiscal quarter (Qtr 1) runs 
from July to September, the second (Qtr 2) runs from October to December, the third (Qtr 
3) runs from January to March and the last (Qtr 4) runs from April to June.  Data and 
table courtesy of Rady Children’s Hospital. 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 Total # Increase % Increase 
2005 11,619 12,055 14,429 13,855 51,958 - - 
2006 12,281 14,474 15,381 13,514 55,650 3,692 6.6% 
2007 12,755 13,762 17,238 13,726 57,481 1,831 3.2% 
2008 13,149 14,468 17,708 15,368 60,693 3,212 5.3% 
2009 14,451 15,168 17,432 18,372 65,423 4,730 7.2% 
2010 16,339 18,827 17,732 16,003 68,901 3,478 5.0% 
2011 15,788 17,849 19,655 17,586 70,878 1,977 2.8% 
2012 16,127 17,004 19,522 16,580 69,233 -1,645 -2.4% 
 
 
Similarly, the third quarter (January to March) of each fiscal year, which often is 
when the peak influenza season occurs, generally has LWBS rates above the median 
average for each fiscal year.  Indeed, the LWBS rates have steadily decreased since 2008, 
but have remained higher during the third fiscal quarter of every year within that interval.  
Figure 1 diagrams the yearly average LWBS rate against the LWBS for the one month of 
February in its corresponding year. 
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Figure 1. February '08-'12 LWBS Percentages against Fiscal Year Averages.  
Percentage of patients who LWBS in February against the total average for the respective 
fiscal year.  Data and table courtesy of Rady Children’s Hospital Emergency Department. 
 
 
 
With this as background, the specific aim and primary objective of this study is to 
investigate the extent to which the LOS and LWBS rates are influenced by the addition of 
an influenza clinic entirely run by non-ED NPs during the month of February in the 
winter influenza season of 2013 as a means to gauge its likely efficacy for future seasonal 
influenza outbreaks.  The study will utilize local data retrospectively analyzed from Rady 
Children’s Hospital Emergency Department in San Diego, California from days with high 
patient volume when a novel influenza clinic was established.  Matching days are 
selected using similar patient volumes, with one of the two days having had an active 
influenza clinic.  The study will compare quality outcomes of the two matched days, 
determining specifically if the addition of the influenza clinic in an EDA is a significant 
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factor in lowering the LOS and LWBS rates of the entire ED.  Our expectation is that an 
annexed influenza clinic lowers the average LOS and LWBS rates of the entire ED.  We 
believe that an influenza clinic might do this both by increasing the number of beds 
available for non-influenza related cases and by lowering the time it takes for patients to 
be seen (increase bed turnover) by moving children with influenza into an area separate 
from the main ED.  Secondly, we hope that the unique use of NPs over physicians will 
help decrease the overall cost of the clinic. We expect information gathered in this study 
will help inform the decisions of other pediatric EDs regarding the efficacy of a dedicated 
influenza clinic during times of increased influenza infections. 
 Our specific hypothesis is that the addition of an annexed influenza clinic will 
have a significant impact, decreasing the LWBS percentage by 0.5% and by lowering the 
LOS by 15 minutes between matching days of high patient volume. 
 
 
 
 
 
 
 
 
 
 
10 
 
METHODS 
 
Description of Rady Children’s Hospital and General Census 
Rady Children’s Hospital is a full-service pediatric hospital located in San Diego 
California, equipped with 475 total beds.  The annual number of visits seen in the ED 
ranges from 71,000 to 75,000. According to the CDC, February has the highest number 
of reported influenza cases by month.  In response to the influenza outbreak of 2013, an 
Emergency Department Annex (EDA) was implemented during the month of February 
2013. The EDA was staffed for 12 of 18 days between February 2nd and February 20th. At 
226 visits, the median census for the month of February in 2012 was 24% higher than the 
median (182) for the first 6 months of the fiscal year.  Correspondingly, the median LOS 
during the month of February 2012 was 186 (compared to a range of 137 to 181 for the 
first 6 months of the fiscal year); and the LWBS rate, as a percentage of total daily patient 
populations, was 2.37% (compared to 1.58% for the first 6 months of the fiscal year). 
With the uptick in ED visits, Dr. Bema Bonsu authorized the introduction of the EDA 
influenza clinic. This innovation was necessary to service the unprecedented number of 
influenza cases seen at Rady Children’s Hospital.  During days that it was in use, the 
EDA was operated out of a single room for 8 hours between 4 pm and midnight, and 
staffed by non- ED NPs). 
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Staffing 
 A roster of three specifically recruited non-ED NPs staffed the EDA.  Each NP 
was assigned an eight (six?) hour shift.  Non-ED NPs were chosen to staff and to handle 
the daily operations of the EDA because, as influenza is a well-understood and 
circumscribed condition, the need for a physician’s decisions in the course of treatment 
was not necessary.  As such, physicians were not used to operate the EDA and 
maintained their role within the main ED as normal.  The NPs were directed by both the 
ED and the Infections Disease departments and staffed the EDA on 12 of 18 eligible days 
based on their availability. 
 The EDA was also occasionally staffed with at least one on-site pharmacist to 
dispense Tamiflu, a common treatment for acute illness due to influenza, if it was 
prescribed to the patients.  If the pharmacist was not present, the NP would prescribe the 
Tamiflu if necessary.  Patients would then be able to visit the on-site outpatient pharmacy 
after being discharged.  The entire operation of the EDA was overseen by the Chief of 
Emergency Medicine Dr. Bema Bonsu, Dr. Kerri Carstairs MD, or by Leslie Ann, RN. 
 
Eligibility Criteria 
Patients and families who arrived at the ED were first seen by a triage nurse at the 
reception desk.  At this time, biographical and medical history data were either retrieved 
electronically using the Epic® electronic medical record system (for children who had 
previously used ED services), or freshly collected.  Based on the chief complaints, triage 
nurses determined if patients met criteria for the diagnosis of influenza based on common 
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influenza symptoms according to the standard set by the CDC. Qualifying symptoms 
included: documented fever (or feeling feverish), chills, cough, sore throat, runny or 
stuffy nose, muscle or body aches, headaches, fatigue (tiredness), or possible vomiting 
and diarrhea.  Patients older than three months of age who appeared non-toxic and 
presented with two or more of the qualifying symptoms, confirmed by a checklist, were 
taken to the EDA.  Each patient was assigned a Traveler who accompanied them to the 
EDA.  Patients younger than three months of age who presented with the qualifying 
symptoms were excluded and admitted to the main ED.  Patients older than three months 
of age who did not present with two or more of the qualifying symptoms were treated in 
other areas of the ED under normal care. 
Patients initially triaged to the EDA, but who clinically deteriorated, were 
relocated to the main ED. Clinical deterioration was identified by the following criteria: 
tissue oxygen saturation (SaO2) less than 90% while awake, or rapid respiratory rate in 
excess of age-based norms (tachypnea), or hypotension [a systolic blood pressure (SBP) 
less than normal for age defined by the equation, SBP = 70 mm Hg plus + (Age x 2)].  
Additional factors were evidence of pneumonia, sepsis (blood infection), or severe 
disease at any point during the course of their treatment. 
 
Equipment 
 Rapid testing equipment was available on site, yet it was expected that there 
would be little to no testing required once the incidence of influenza had peaked in the 
community.  The rapid testing equipment utilized was the DirectigenTM EZ Flu A+B Test 
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rapid chromatographic immunoassay which required the NP to obtain a nasal swab.  The 
EDA was thoroughly equipped with standard protective gear such as non-latex gloves 
and protective masks.  Each bed and isolation room was also equipped with standard ED 
equipment, otoscopes, tongue blades, etc.  The EDA was also equipped with resuscitation 
equipment should the need arise.  Each NP was given a copy of the Clinical Protocols for 
managing influenza as drafted by Mosby’s Nursing Consult which is standard procedure 
in the ED (website with instructions can be found at Mosby’s Nursing Consult, 
www.nursingconsult.com.  The website is password protected for use by health 
professionals and is regularly used by the staff at Rady Children’s Hospital).  Each NP 
was also given pre-formatted influenza templates for use with the electronic medical 
record, as well as pre-printed discharge instructions, also drafted by Mosby Consult and 
clinical practice guidelines to further expedite the care of the patients. 
 Tamiflu would be prescribed to patients over one year old and only under the 
condition that the influenza symptoms the patient presented with had manifested within 
the past two days.  The prescription included a five-day oral dose (10 capsules, taken 
twice daily), with volume of the dosage dependent upon the weight of the patient. 
 
Flow of Patients within the EDA 
 When patients entered the ED, they were seen by a triage nurse who would take 
personal and family information, then enter their name into the list ready for medical 
assessment.  They were then led into the ED and given a formal medical assessment by a 
triage nurse.  If their symptoms coincided with two or more of the aforementioned 
14 
 
eligibility criteria for a potential diagnosis of influenza they were escorted back to the 
internal waiting area designated for the EDA.  From the waiting area, they would be 
called by name to into the EDA and the prescribed treatment and testing would be given 
if necessary.  Discharge instructions were then given, and the patient would be free to 
leave.  If a child in the EDA developed serious complications during the course of their 
treatment, s/he would be moved from the EDA to the main ED to be admitted.  A 
diagrammatic representation of the ED and the site of the EDA, with attached internal 
waiting room, can be seen in Figure 2. 
 
Figure 2.  Map of the ED.  Design of the ED which includes the area designated for the 
EDA.  The large red circle indicates the base of operations for the influenza clinic while 
the internal waiting room is the smaller red circle inside. Image courtesy of Rady 
Children’s Hospital. 
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Quality Monitoring 
LOS and LWBS rates were monitored for the EDA according to the normal 
record keeping and normal timestamp procedures used by the main ED.  These specific 
data were abstracted from the medical record by an independent analyst. The number of 
patients admitted to the ED from the EDA was also evaluated.  
 
Data Collection 
 The effectiveness of the annexed influenza clinic was gauged by analyzing the 
daily and monthly census reports that the ED at Rady Children’s Hospital generates.  The 
values for the total patient population, LWBS values, and LOS for each day an active 
influenza clinic were collected and analyzed.  A status of LWBS was assigned from data 
collected in the Epic® electronic medical record software by the following criterion: a 
patient who checked in, but who left the ED before they were called to enter the ED was 
considered LWBS.  The standard protocol in the ED is that a patient’s name is called 
three separate times to be seen for medical assessment and if they do not respond, they 
are assumed to have left, and designated LWBS.  The LOS data was also collected using 
Epic®.  When a patient is signed into the ED, they are entered into Epic® and every 
update of the patient’s status, including discharge, is entered into their electronic medical 
record.  The LOS, therefore, is the interval of time in minutes from first entry into Epic to 
the time a patient’s chart indicates s/he was discharged.   
 Matching days were selected by choosing days with similar patient volumes on 
which an influenza clinic was not staffed.  Days eligible for matching were any days that 
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occurred from eight days before the flu clinic was first implemented to eight days after it 
was closed. LWBS and LOS data were compared between matching days to determine 
the differences in quality outcomes (LWBS and LOS) between days with and without an 
active influenza clinic.  The LWBS and LOS data for the matched days were also 
analyzed against the median averages of all days in the sample to determine the overall 
effectiveness that the clinic had on ED operations. 
 
Statistical Analysis 
 The total mean and median averages were used from the collected data.  The 
means were compared using a two-tailed t-test assuming equal variance with 95% 
confidence intervals and p values 0.05 or lower being considered statistically significant.  
The median values were compared using a Mann-Whitney U-test with a p value of 0.05 
or lower being considered statistically significant. The data were analyzed by 
commercially available software, Stata (Statacorp LP, Texas). 
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RESULTS 
 
Total Patient Population of the 2013 Fiscal Year 
The total census of patients who visited the ED during the month of February 
2013 was 6,893 patients, which was 16% above the median of 5,958 patients for the 
previous six months in the fiscal year (July 2012 through December 2013).  Of these 
patients, those that LWBS for the month of February, 2013 was 337 (4.89% of the total 
patient population) compared to the median of 105 (1.58% of the total patient population) 
for the previous six months in the fiscal year, representing a 320% percent increase for 
the month of February.  The median average LWBS of the 2013 fiscal year through 
February was 122, compared to the average of 107 for the 2012 fiscal year, a 14.0% 
increase.  The median LOS for the month of February, 2013 was 188, as compared to the 
range of 147 to 183, for the previous six months in the fiscal year.  Figure 3 graphs the 
total monthly census as well as monthly averages of patients who check into the ED 
during the 2013 fiscal year. 
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Figure 3. Emergency Department Arrivals Census for the 2013 Fiscal Year.  This 
graph indicates the daily census of patients who arrive and check in at the ED every 
month in the fiscal 2013 year.  The green range indicates monthly averages.  As the graph 
indicates, the month of February sees a large increase in patient arrivals.  Graph courtesy 
of Dr. Bema Bonsu and Rady Children’s Hospital. 
 
Total Influenza Clinic Days against Matching Days 
 The data were matched so that the daily census of patients visiting the ED was 
roughly the same in order to have an accurate comparison of the LWBS and LOS data.  
Table 3 shows LWBS and LOS data between January 24th and February 28th, 2013 
comparing days when the influenza clinic was staffed to census-matched days when it 
wasn’t.  The median census of total patients was 259 on days with an influenza clinic 
173 
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compared to the median census of 255 on days without an influenza clinic active, a 
difference of 4 patients (1.5%).   
 Difference in LWBS: The median LWBS on days with an active influenza clinic 
was 13.5 patients compared to 16.5 patients on days without, a median difference of 3 
patients (22.2%).  This translates to a median percentage LWBS rate of 4.96% on days 
with an active influenza clinic compared to 6.31% on matched days without an influenza 
clinic, a 1.35% difference (p value 0.64). The mean difference was -1.35% (95%CI: -
1.55%- 3.42%, p value 0.44).    
 Difference in LOS: The median LOS on the days with an active influenza clinic 
was 180 minutes compared to a median LOS of 204 minutes on matched days without an 
influenza clinic, a reduction of 24 minutes (13.0%), with 95%CI of -45.9 minutes 
(reduction) to 8 minutes, p value 0.17.  The comparison of medians (180 vs. 204) was not 
significant (p value of 0.19). Table 2 provides the total daily census, LWBS rates and 
percentage of patients who LWBS against total daily population, and the LOS rates. 
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Table 2. LOS and LWBS Rates of Days with and without Influenza Clinic. Total 
patient census, LWBS rates, LWBS percentage of daily census, and LOS rates for the 
matching days with influenza clinic (blue) and days without (green). Note Pts= Patients. 
 
Total Pts seen in 
ED 
LWBS 
 
LOS Matching Day 
2/2 297 22 7.4% 194 
 
2/4 312 24 7.7% 242 
 
2/5 251 19 7.6% 167 
 
2/6 267 29 10.9% 243 
 
2/7 261 25 9.6% 229 
 
2/9 230 8 3.5% 154 
 
2/10 285 14 4.9% 199 
 
2/12 248 5 2.0% 167 
 
2/17 260 13 5.0% 193 
 
2/18 258 5 1.9% 159 
 
2/19 229 1 0.4% 157 
 
2/20 221 1 0.5% 150 
 
2/1 252 17 6.7% 249 Match 2/17 
2/3 311 19 6.1% 205 Match 2/4 
2/11 252 8 3.2% 193 Match 2/5 
2/15 234 15 6.4% 192 Match 2/9 
2/16 250 8 3.2% 142 Match 2/12 
2/24 258 16 6.2% 219 Match 2/18 
2/26 225 10 4.4% 202 Match 2/19 
2/27 219 7 3.2% 217 Match 2/20 
1/24 284 27 9.5% 188 Match 2/10 
1/25 283 26 9.2% 248 Match 2/7 
1/29 257 18 7.0% 192 Match 2/6 
1/31 292 22 7.5% 232 Match 2/2 
 
Daily Results of LWBS 
 Table 3 compares daily LWBS values, LWBS rates for days with influenza clinic 
and days without.  Figure 4 diagrams the daily LWBS of both matched days.  Figure 3 
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shows the total number of patients who left on both days with an active influenza clinic 
and without. 
Table 3. LWBS and Percentage of Daily Census of Days with and without Influenza 
Clinic. The daily LWBS values of matched days and the percentage of the total 
population who left without being seen by a physician.  Days with influenza clinic are in 
blue and those without are in green. Fourth column represents the difference between the 
influenza clinic’s daily LWBS with its matching day. Note. IC = Influenza clinic 
Matching Day LWBS 
Percentage of 
Total Patient 
Difference between 
days 
2/2 22 7.41% 0 
1/31 22 7.53% 
2/4 24 7.69% 5 
2/3 19 6.11% 
2/5 19 7.57% 11 
2/11 8 3.17% 
2/6 29 10.86% 11 
1/29 18 7.00% 
2/7 25 9.58% -1 
1/25 26 9.19% 
2/9 8 3.48% -7 
2/15 15 6.41% 
2/10 14 4.91% -13 
1/24 27 9.51% 
2/12 5 2.02% -3 
2/16 8 3.20% 
2/17 13 5.00% -4 
2/1 17 6.75% 
2/18 5 1.94% -11 
2/24 16 6.20% 
2/19 1 0.44% -9 
2/26 10 4.44% 
2/20 1 0.45% -6 
2/27 7 3.20% 
TOTAL MEDIAN 
With IC 13.5 4.96% -3 
Without IC 16.5 6.31% 
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Figure 4.  LWBS Rates of Days with and without Influenza Clinic.  The total number 
of patients who left without being seen in the ED on both days with the influenza clinic 
(blue series) and without (green series).  The red line indicates the median average for all 
matched days (15.5). 
 
The pooled daily median LWBS was 15.5 patients for all matched days (days with 
and without an influenza clinic) in January and February.  Overall, the days without an 
active influenza clinic had a median of 16.5 patients who left, 1.5 more patients above the 
pooled median.  For days with an active influenza clinic, the median was 13.5 patients 
who left without being seen, 2 fewer patients than the pooled median and 3 patients fewer 
than the matched day’s median average.  
 Four of the twelve days with an active influenza clinic had an LWBS above the 
pooled median of 13.5.  The first four days with an active influenza clinic had a median 
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LWBS of 23 patients, with rates that were on average 8 patients higher than respective 
matched days, and 7 patients higher than the total pooled average.  The remaining eight 
days had a median LWBS value of 7 patients that was on average patients lower than the 
pooled average. The LWBS for these days of the influenza clinic was lower than the 
matched day with a median of 6.5 fewer patients who left per day.   
The highest LWBS rates of days with the influenza clinic occurred during the 
February 6th and 7th where both LWBS rates were 11 patients higher than their respective 
matched days.  February 6th had 19 patients leave without being seen, which is 3 patients 
above the pooled average and February 7th had 29 patients, which is 13 patients above the 
pooled average.  The lowest LWBS during the flu clinic occurred on February 19th and 
February 20th both which had only 1 patient leave without being seen, lower than the 
pooled average by 15 patients and below its matched days by 6 and 9 patients 
respectively.  According to the interquartile range (IQR), the two days with an active 
influenza clinic that had an LWBS of one patent is considered an outlier according to the 
equation [(quartile 1) / 1.5; (quartile 3) * 1.5].  Overall, the LWBS data for days with the 
influenza clinic (IQR = 17.5) was noted as having more variability than the days without 
the clinic (IQR = 10.25). 
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Figure 5 shows a box plot of matching days and their compared quartile values. 
Outliers were not omitted. 
Figure 5. Comparison Boxplot of Quartile Ranges in LWBS.  Boxes indicate the 
quartile ranges of the data for days with and without an influenza clinic.  Possible outliers 
were not omitted. 
 
 
Daily Results of LOS 
Table 4 includes the LOS for the matching days. Figure 6 diagrams the daily LOS 
for all matching days with and without an influenza clinic active. 
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Table 4. LOS of Days with and without an Influenza Clinic.  Summarizes the daily 
LOS rates in minutes of matched days.  Third column represents the difference between 
days with an active influenza clinic and its respective matching day. Days with IC are in 
blue and without are in green 
Matching Days LOS 
Difference between 
day with IC and 
Without IC 
2/2 194 -38 
1/31 232 
2/4 242 37 
2/3 205 
2/5 167 -26 
2/11 193 
2/6 243 51 
1/29 192 
2/7 229 -19 
1/25 248 
2/9 154 -38 
2/15 192 
2/10 199 11 
1/24 188 
2/12 167 25 
2/16 142 
2/17 193 -56 
2/1 249 
2/18 159 -60 
2/24 219 
2/19 157 -45 
2/26 202 
2/20 150 -67 
2/27 217 
MEDIAN TOTAL 
  
With IC 180 -24 
Without IC 204 
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Figure 6. LOS Rates for Days with and without an Influenza Clinic.  The total time, 
in minutes, patients spent during their care in the ED, from arrival to discharge, on both 
days with the influenza clinic (blue series) and without (green series).  The red line 
indicates the median average for all matched days (194). 
 
Focusing only on the days in February with the influenza clinic and their 
respective matching days from January and February, the pooled daily median LOS was 
194 minutes.  The overall median for days without the influenza clinic operational was 
204, 10 minutes above the total pooled median.  The overall median for days with an 
active influenza clinic was 180 minutes, 14 minutes shorter the pooled average, and also 
24 minutes shorter the median for days without the influenza clinic.   
Four of the twelve days with an active influenza had an LOS that was longer than 
pooled median of 221 minutes.  The median LOS for these four days was 27 minutes 
longer than the pooled median.  Against their four respective matching days, which had a 
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median of 190 minutes, the LOS for the four days with an active influenza clinic was on 
average 31 minutes longer.   
The remaining eight days had a median LOS of 163 minutes, 31 minutes shorter 
than the pooled median.  Against their eight respective matching days, which had a 
median of 218 minutes, the LOS of the eight days with an active influenza clinic was 55 
minutes shorter on average. 
The highest LOS while an active influenza clinic occurred on February 6th where 
the LOS was 243 minutes, which 49 minutes longer the pooled median for all matched 
days, and 51 minutes longer the LOS for their respective matched day, January 29th.  The 
lowest LOS rate with an active influenza clinic occurred on February 20th where the LOS 
was 150 minutes, 44 minutes shorter than the pooled median and 57 minutes shorter than 
the LOS for its respective matching day, February 27th.  Figure 7 includes a quartile 
comparison boxplot of days with an active influenza clinic and the matching days 
without.  The data contained no outliers when evaluated with their interquartile ranges by 
the equation [(quartile 1) / 1.5; (quartile 3) * 1.5].  Overall the LOS data for days with the 
influenza clinic (IQR = 48) had more variability then for days without the influenza clinic 
(IQR = 30.25). 
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Figure 7. Comparison Boxplot of Quartile Ranges in LOS.  Boxes indicate the 
interquartile ranges of days with and without influenza clinic.  According to the 
interquartile range, no outliers were found. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
120
140
160
180
200
220
240
260
With IC Without IC
L
O
S
 R
at
e 
in
 M
in
u
te
s
29 
 
DISCUSSION 
 
Review of General Data and Discussion 
 A comprehensive literature review revealed a number of studies that addressed 
the role of influenza clinics or EDA for managing influenza pandemics such as the H1N1 
SOIV (Charney R. L. et al. 2012; Scarfone R. J., et al 2011; Hsin-I Shih et al. 2009; Shih 
H., et al 2012).  This study evaluated the unique impact on LWBS rates and LOS of an 
influenza clinic run by NPs at one pediatric hospital.  Although unable to conclude with 
confidence, our study indicates that an EDA influenza clinic can have a beneficial effect 
on the daily operations of a pediatric ED during peak influenza seasons.  Pending 
confirmation in a larger study, findings from this study offer a guide for planning future 
studies and the institution of influenza clinics at other pediatric EDs.  These data are 
expected to inform preparations for increased surge preparedness during seasonal 
influenza outbreaks. 
The addition of the influenza clinic, and its role as an EDA, appeared to improve 
the quality measures of the ED despite the rising trends; however, improvements in the 
LOS and LWBS rates did not reach statistical significance.  Both the median LOS and the 
LWBS rates were below the pooled average as well as below the average of matching 
days without an active influenza clinic.  While not statistically significant, this data is 
important because according to the census data from Rady Children’s Hospital, the ED 
sees a much larger number of patients during the months of January and February than 
throughout the rest of the year, and a large proportion of the patients seen have influenza, 
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or influenza like symptoms.  As previous studies have indicated, influenza is a very 
common cause of pediatric hospitalizations, and the ability of the ED to manage these 
cases, not only effectively but efficiently, is of great importance.  Having a streamlined 
system in place to quickly assess certain symptoms in patients and then move them to an 
EDA where they can be treated independent of the rest of the ED proved to be effective 
in lowering the average quality outcomes. 
This study is also of importance because, as the census numbers indicate, the 
number of patients attending the ED yearly, as well as those visiting during the influenza 
season has increased in recent years.  In the 2012 fiscal year, the median average of visits 
per month was 187 patients compared to the 2013 fiscal year which was 199 patients (a 
6.7% increase).  The median average LWBS for the 2013 fiscal year is 166 which is far 
increased from the previous year, showing the increased need to evaluate the ways in 
which the ED can be improved to meet the rising demands.   
The difference in LOS, on average, was 24 minutes shorter (15.7% decrease) for 
days with an active influenza clinic than for the days matching their daily patient 
populations.  This has obvious implications for the number of patients that can be seen 
during daily operations.  We also found an overall median average difference of 3 fewer 
patients left the ED on days with an active influenza clinic when compared to the overall 
median average of matching days and a median average of 2.5 fewer patients left per day 
(14.8% decrease) while it was operational.  This finding is concurrent with other studies 
that have examined the role that the LOS can have on other efficiency factors in the ED 
such as LWBS (Tropea, J. et al 2012; Bernstein S. L. et al 2009) as well as a specific 
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study done by Dr. Christopher Fernandes et al., 1997, which found that a decrease in the 
LOS resulted in a concomitant decrease in LWBS.  The associated decrease in both 
outcomes can perhaps be partially explained by a study performed in an adult ED, which 
found that almost half of the patients who left before being seen by a physician did so 
because of time delays, and would have stayed if the time to be seen was shorter (Arendt 
K. W., 2003.)  Therefore, we found it an important result that the LOS was lowered by 
fast tracking those presenting with influenza symptoms to the EDA.  This has financial 
implications for the ED, as well as the hospital as a whole, because lower LWBS rates 
and LOS translate to higher patient satisfaction, higher return visits, leading to higher 
revenue.  Influenza, as well as hospitalizations that can arise from the infection, are very 
costly, with median costs of anywhere from $13,000 to $40,000 (Keren R. et al., 2006). 
There are 2 possible reasons for the lack of statistical significance: One is that the 
differences observed between Flu clinic and non-flu clinic days were truly insignificant. 
The other is that the data, arising as they were from only 24 days, were insufficient. It is 
unclear if the inclusion of more days would have resulted in statistically significant 
differences. Plans are already underway to complete a second year of data collection. An 
interesting finding was the LOS and LWBS rates decreased steadily as the number of 
days with an operational influenza clinic increased. This finding suggests that staff may 
have gained a better understanding of how best to manage the flu clinic to maximize its 
efficiency. If so, learning caused a decrease in LOS and LWBS rates, improving the 
quality of overall ED operations.  Figures 8 and 9 graph the daily LOS for days the 
influenza clinic was active and its matching day with an added linear regression line.  
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Figure 8.  LOS with Influenza Clinic. Linear regression was used with equation y = -
5.93x + 226.38. 
 
 
 
 
Figure 9.  LOS without Influenza Clinic. Linear regression was used with equation      
y = -0.16x + 207.65. 
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 These graphs indicate that as the influenza clinic continued to run, it created a 
decreasing trend in the LOS while the days without an active influenza clinic showed 
almost no increase or decrease in LOS as indicated by the their respective linear 
regression equations. 
 A similar trend was noted in the LWBS data.  While not as dramatic as that 
shown in the LOS data, the days with an active influenza clinic showed a steeper 
regression line then did their matching days without an influenza clinic (y = -0.83x + 
21.47 for days without and influenza clinic vs. y = -2.34x + 29.06 for days with an 
influenza clinic. 
 
Potential Benefits 
The EDA was entirely staffed by non-ED NPs in order to decrease the cost the 
EDA would incur as well as to keep the main ED running normally.  Using local payment 
data from Rady Children’s Hospital, the NPs were paid $350 a day for a six hour shift 
($58.33 per hour).  Had the influenza clinic been staffed by either a pediatrician or an 
emergency medicine physician the hourly cost would rise to an average of about $115.  
The total average cost for one NP working each of the twelve days of the clinic for a full 
six hour shift would be paid $4200, compared to a physician who, working the same 
shift, would be paid $8280, nearly double the amount.  This difference in cost is a very 
important piece of the influenza clinic we established at Rady Children’s Hospital; by 
using NPs instead of more expensive physicians we were able to decrease the total cost of 
the clinic.  By specifically recruiting NPs who could diagnose and treat influenza, and 
prescribe Tamiflu, it was possible to lower the cost of care.  Recruiting non-ED NPs was 
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also beneficial in that it did not create a staffing shortage in the main ED that would have 
occurred if core staff were reassigned to run the clinic.  The third quarter months of the 
fiscal year (January to March) typically have the highest patient population visiting the 
ED and having to ration staff resources to the EDA may have decreased the quality 
measures and quality of care in the main ED. 
A potential unseen benefit of the EDA influenza clinic was the lowered risk of 
nosocomial respiratory infections that might have occurred if patients with influenza 
were intermixed with other patients who populated the main.  Instead, patients who 
presented with influenza symptoms were taken to an internal waiting room, separate from 
the regular ED, and treated in an isolated area.  Additionally, nearly all personnel who 
came in contact with the EDA influenza clinic patients, except the individual performing 
the medical assessment, were separated to their respective parts of the ED, further 
isolating any risk of nosocomial infection.  A study by Stott D. J., et al., 2002, outlined 
various strategies to prevent the spread of influenza in a health care setting, such 
strategies included isolating infected individuals, restricting the healthcare staff’s 
exposure to multiple patients, as well as restricting visitors.  Studies have shown that 
pediatric patients with community-acquired influenza and healthcare workers are the 
main cause for the spread of influenza within a hospital (Maltezou H. C., & Drancourt 
M., 2003).  We were unable to determine if nosocomial transmissions occurred during the 
course of the study. 
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Major Limitations 
Our study had a number of limitations.  A significant limitation is the fact that this 
study was conducted at a single pediatric ED in an area with its own population dynamics 
and characteristics.  Specifically, the patient population in urban San Diego may not be 
representative of other regions in the United States or other patient populations around 
the world.  It has been shown by numerous studies that certain factors such as the 
location of the ED, if the institution is a teaching hospital, ED crowding, patient race and 
ethnicity, average patient income, and patient insurance status can have a significant 
impact on the LOS and LWBS rates (Hsai, R.Y., et al., 2011; Lorch, S.A., et al., 2004; 
Chan, L., & Kass, L.E., 1999; Asaro, P.V., et al., 2007; Lammers, R.L., et al., 2003; 
McCarthy, M.L, et al., 2009; Park, C.Y., 2009; Sonnenfeld, N., et al., 2012. James, C.A., 
et al., 2005). 
Poehling, K. A., et al. 2006, observed that while outpatient visits of those with 
influenza were anywhere from 10 to 250 times more common than hospitalizations many 
patients who had laboratory-confirmed influenza were not initially diagnosed as being 
infected with the virus.  This finding might detract from the significance of the data if a 
number of patients who actually had the virus were not recognized and triaged to the 
EDA during the initial medical assessment.  This finding also has implications on the 
possible rate of nosocomial transmission of the virus vis-à-vis influenza patients not 
being isolated from the ED or other areas of the hospital such as waiting rooms. 
Another limitation of our study is the fact that this is first time an EDA run 
exclusively by nurse practitioners for managing an influenza clinic at Rady Children’s 
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has been implemented. For this reason, only one year’s worth of data were obtainable.  
While the data show a positive correlation between the addition of the influenza clinic 
with lowering of both the LOS rate and the LWBS value on average days it was active, 
more data collected over two or more years is needed to provide adequate power to 
identify statistically significant changes in LOS or LWBS. 
Finally, this study focused on the impact that the EDA influenza clinic had on the 
operations of the entire ED.  Therefore, our study did not look at quality of outcomes of 
patients seen in the influenza clinic specifically.  Thus, while the EDA influenza clinic 
was beneficial in lowering overall ED quality measure no data was obtained on whether 
the quality of care of these patients was changed.  Also no data were obtained on patients 
who were entered into the EDA erroneously and were then transitioned and admitted to 
the main ED, or similarly, those who were initially not triaged to the EDA and later 
moved to it.  This study also did not collect data on results of the individual rapid 
influenza test or the effectiveness of the prescribed Tamilflu or on readmission rates. 
 
Conclusion  
 The addition of a dedicated influenza clinic run by Nurse Practitioners during the 
seasonal influenza months may be helpful in increasing the quality outcomes of an entire 
ED at low personnel cost.  Using an EDA influenza clinic to manage the increased surge 
volume may be beneficial in lowering patients average length of stay, lowering the 
amount of patients who leave without being seen and, thereby, increase the number of 
patients who can be seen a day.  With the rising costs of healthcare and the increasing 
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demand for quality care provided in the ED, a low-cost intervention that improves patient 
flow is attractive.  Future research into the addition of an EDA influenza clinic run by 
NPs could better illuminate the impact that it has on the patient’s experience during their 
treatment, evaluate specific EDA outcomes and readmission rates, as well as provide a 
more in-depth look at its financial impact.  Further research might also be done to 
evaluate certain operational aspects of the EDA, such as the best hours of operation, 
staffing choices, and practices to triage patients more effectively into the EDA.  In 
conclusion, an annexed influenza clinic may be beneficial in alleviating the stress on an 
ED that the seasonal influenza outbreaks bring, yet more research into its execution and 
efficiency would be beneficial to EDs that wish to adapt it into their preparedness plan. 
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